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The impact of a beam of relativistic laser-accelerated fast electrons on a solid makes it possible to generate a powerful shock wave with a pressure of several gigabars [1], significantly exceeding the limiting values corresponding to the action of laser radiation directly. Thus, it becomes possible to transfer studies of the equation of state of matter in laboratory conditions to a new gigabar pressure level, which is of considerable interest for a wide range of problems.
In this work, on the basis of numerical simulation, the influence on the characteristics of the shock wave of the intensity of the incident flux of fast electrons, their spectrum and initial energy, and also the target material is investigated. The effect of strong compression of matter in the peripheral region of the shock wave to densities several times higher than the density at its front due to radiation cooling has been established.
As a result of the studies carried out, the numerically substantiated values of the laser pulse energy were established, capable of providing the generation of a shock wave with a pressure exceeding a gigabar level, the propagation of which meets the requirements of an experiment to study the equation of state of matter.
References
Gus’kovS., RibeyreX., TouatiM., etal., PRL, 109, 255004, 2012.



1

